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INTRODUCTION 


This paper will describe the wor? done in tho Betatron 
Laboratory tewird determining the thresholds for the (p, ) 
reactions of several light elements; in particular, magnesium, 
aluminum, and silicon, by measuring the residual activity of 
the short half~lived products of the reactions, This involved 
neasuring the positron activity of products with half-lives 
of the order of 2 to 12 seconds, The immedinte resuits of 
this project, ani those reported in this paper, were the 
determination of the half-lives of the activities under con.» 
Siderntions The final threshold worl: will be dene by another 
student as part of his dissertation. This work was undertaken 
as an aid to his wor. 

The paper has been divided into the following sections: 


theory, problem, equipment, operation, and results, 




















— "ہے ہے سه‎ b d „ I 0 Ab "و‎ 
¿TA اله كه‎ at? P Ghee 
a aaa = مسا‎ - "UP گا‎ ad 
€ =D ‘ou . | IE NV 








(Hw uw" wu. ۱ a = ime 
De m E D a سس ^ و سس‎ 
"OMM Hi gU uo o o9 4 wj 20 
ې سل کي‎ = " Mane — we متا‎ 
— ho. 96 هم د س‎ + - 
Y WA LA نس" صا‎ 0 . - 
I DAL T هپ‎ D 
وما و اص ہک‎ 时 
سے‎ — — E 1. 
— — ود مس‎ mem 
























(۹ 


The reactions of meleli with electrommenetic mmillation 
ís a luerativo source of information about tho nucleus. These 
reacticns, Imown as photomelosr renetinns, can be usod to study 
the level structure and binding energy of the onter particles 
of the melos, The (i 1) reactions, those in which a neutron 
is released, were the ones of primary interest in this instanes. 

It was desired to measure the thresholds for the ) ٢,  ( 
reactions for the three light elenents: magnesium, alumime, and 
Silicon, To do txis, the reaction is nrofucel by irradiating 
targets of the material under study with xerays prolucol by a 
betatron. The reactions can then be observed in cither or two 
ways, The neutrons preduccd in the rene*ions ean be cbeervel as 
they leave the target, or the residwal rctivity of the product 
of the reaetion can be observed, Im the experinent unter cons 
sideration, the second method was chosen. 

In observing the (6 1) renetion by thic mothod, the 
target is irradiated with xerays of vaplous enerslies ani the 
resulting activity is measured for exch onerry. When mcetivity 
is plotted against the energy, an activity curve is obtained, 
The location of the initial rlse in activity in this curve gives 
the threshold anergy for the reactions, 

fowever, there are other things to consider. The xrays 
used are produced py a botatron, in thic onse an Allis-Chalnevs 


machine of maxiram enersy of 2% Mev. The zerays produce are 
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the bronsstprablung from accelorated eleetrons impingins npon a 
platinun target, This produces a eontinuovs spectru- of energ!os 
with a well defined naîmm, The intensity distribution of this 
spectrus is important when it is desired to reduce the activity 
data taken to a cross seciton curve for the reaction. Tor 
measuring the threshold energies, the activity curves are plotted 
as functions of the maxim breng rahlung 7۰ہ تت6‎ 

Considoring & pure target, there will be only one activity 
present to be counted, And if only the activity of the target 
is counted, the activity observed will be due only to a reaction 
in the target, Put there may still be activity duc to two dif. 
ferent reactions such as (5, n) am a (Y P ) reaction, 8 
it is necessary to separate the activity lesirei from that of 
extreneous rere’ions, impurities, asscciated materials, and 
baekpround, To do this, the origin of the interfering activitics 
must be determined so that thoy ean be eliminated if they obscure 
the desired thresholi, cr baken into account as corrections if 
they cannot be removed, 

The origin of tho activity observed is determined by 
nensuring its half-life, Then by comparing it to the half.ilvos 
in a table of isoto»es, tho sourco of the activity can usually 
be identifies. 

Tho characteristics of the three elements under consider. 
ation pose somo problems when ono tries to seasure the throsholds 


by activity. The gonoral characteristics are as shown in T.ble I. 
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Caleuls tea 2) 
Particle 
Binding 

margyy ey Product 


NHal1f-11vec (3) 


$ 
Isotope Apundanee “) Reaction of Product 


Ng? 7346 (Y,n) W282 1۵23  10.7=12.3 ás 
25 ne ou 3. ٣ 

Mg 10,1 ( 3 9D) 123100 Anu Lo 9715410 he 
ug 11,3 (Y 3D) 13,63% وو 60 2ڈ‎ 06 
are’ 100 Y yn) 13.675 4196 6.3-7.2 وق‎ 

Watak 98,‏ 87 يع 29.169 (Y,n)‏ — 29,28 ړم 
wë? Cg) 2,223 A 2,072.31 m.‏ 9429 
CY 4p) 130623 MP? — 6,56-6.2 m.‏ 3,05 $130 


The probler of the short half-ilvos must be taken care of 


by arrancing a method for eliminating the time lapse between 
irradiation and counting, and in order to obtain sufficient 
counts to give acceptable statisties to the results, the best 


counting efficiency vossible must be obtain 


(I) Haudbock of Chemistry ani “hysics, Chesteal —— 
Company (1957) 
(2) As G. W. Cameron, *eport CW4P«690 (AFCL:33) 


(3) D, Strominger, et al, Reve Mod. Physs 30, 2, pt. If (1953) 
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There aro several ways in which the emuntinz could bo done. 
The positrons eculd be eountoed directly, o» tio annihilation 
radiation of the positrons could be connted. In this case, ít 
was decided to ecunt the positrons directly, Since the counter 
would be in the sane Form as the betatron, a scintillating 
material which was relatively insensitive to gama radiation and 
neutrons, but quite efficient for charged particles, was desirable, 
This would allow good counting of the positrons while reducing 
tho effects of background gamma radiation and activities result. 
ing from (n,\) reactions produced by the neutron flux in the 
betatren room. | 
Since the activity to be counted uvas expected te he low 

in the vicinity o? the thresholds, it was desirable to keep the 

unting efficieney as high as possible, ami to obtain as many 
positrons from the target as possible. In order to obtain the 
first of these conditions, it was desirable to have as nearly 
hi pcoretry for the counting process as possible, If the 
target were entirely within the seintillating material during 
counting, the best efficiency would bs obtained, “or these 
reasons, 2 liquid scintillator was choren, Using a liquid 

vid a1lcw complete immersion of the target for counting and, 
if the volume of scintillator were large enough, all the 
positrons would be counted except those absorbed in the target 
itself, In order to roduce the absorption o? the target, 1% 


was desirable to make the Target as thin as practical. However, 
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to get as mıch activity as possible, it was also nocossary to 
have as rmch material in the target as possible, In order to 
meet these conflicting requirements, it was decided to make the 
target an array of strips and arrange them so that tie PY tube 
looked at it along the direction of the long dimension of the 
strips, To decide upon the dimensions ang arvansenent of the 
target strips, the following calculations were used as a guides 

Half intensity angle of the betatron 9 Á ZU ع 2166 د‎ 

Target distance from bot atron target: dary” 

Width of betatron bean of half 


1 


intensity at targets we a ویر‎ ee. I 


be 
52.4 
The target arrays were made with a width of 1i" io keep then 
well within tho section of the bean of higher than half maximm 
intensity, 

ext, using a curve of beta energy in Mev versus range in 
millicrams ner square centimeter for the absorption of beta 
particles in alunimun( hne range of the positrons was caleulated 
in each of the target materials and in toluene (the solvent of 


the seintillstor)., 
لو0‎ 012 8 


Positren’?) Targ et?) Range in Tange Range 
Enorgy Density Alurigen in Target in Toluene 
Target ver g/oc en em cm 
Toluene 0,066 
vg”? 2,99 1,7% 1,5 0,86 1673 
4125 3. 2% 2,70 17 0:63 ا‎ 
5127 3.76 2,h0 1.9 0.79 2,2 


(4) American Institute of Physies landbook | | | 
(5) Handbook of Chemistry and Physics, Chemical Pub. Co, (1957) 
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Caleulation for alunlnun: 


+ آ7 بد‎ 
T û l / ل‎ An 
C = 12 = 0.06 Ge x ہمز 2 و‎ Mm 


The ranges caleulated above are the practical ranges, 
ono tenth of the ealaulated range valve wll give a 5 
which will allow apnroximately 80% of the particles to escapes 
Thus, by making the target strips 1/8" x #" («32 em x 1,15 em) 
in cross section, nearly all of the positrons prodveed in the 
strips will get out into the scintillator, Then, if the strips 
are spaced at least *" apart, the positrons wlll stop in the 
seintillator, This still leaves the problem cf bem absorption 
if several of the strips are placed in line with each other. The 
mass absorption coefficients ‘weze taken from MBS report 10905 
(1952) for 15 Mev and are as follows: 
Aluminum 0,0219 en?/gn 
Silicon 002% همو که‎ 
Air 0,0180 e?/ gm 
Then the esleula tíon for alumlmun and for the air over tho 


Length of the target is as follows? — 8 2/0 
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The next consideration was the time of irradiation. Using 
it 
awe — ae 4 J where NY ecuels mmber of mucleii, Y equals 
a constant, t equals time, and © eqmis the half-life, tho 


following irradiation tines were obtained: 


Irradiation Counting Percent 
Tine in Porecnt Time in Residual 
Half-lives Saturation Half-lives Activity 
5 07.5 3 12.5 
5 97 5 3,0 
yO 190 6 166 


This infcrmation shows that for the best results, the 
target should be irradiated at least 5 half-lives in order to 
get the maximum activity without wasting time, It also shows 
that after counting for five half-lives, the activity wiil have 
fallen essentially to background, "ssentíaliv, this means thet 
the counting eyele will have to extend to at least five half. 
lives for best results, The irradiation tino can be varied to 
keep the initial activity within usable limits, or to keep 


undesirable long lived activity to a ninimun, 


ið = 





THE PARABLE 


The problen at hand was to construct a device to use in 
measuring the ( X,n) throsholds for several licht elements 
by measuring the residual activity of their short half-life 
products. ‘This involves measuring the activity of isctopes 
with half-lives of the order of 2 to 12 seconds, 

The problem could be divided into several parts, The 
primary part was to construct a mechanism which world hold the 
target in the xeray bean in a fixed and reproducible position 
for 2 controllable length of time and then remove the target 
rapidly to the counter. It must then hold the target in the 
counter in a fired and reproducible position for a controllable 
length of time, 

With the short tines involved, 1% was also desirable that 
the device control the sterting ani stopping of the irradiation 
and counting process. And in omier to i prove the statisties 
of the data cbtained, it was desired that the mechanism operate 
on a contimally repeating reproducible cycle to make best use 
of the available time on the betatron. 

Then, the counting process involved would entail counting 
a relatively low activity with a high initial counting rate due 


to its short nalf.11ífe. 
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EQUIPMENT 


The device constructed to solve the problem as deseribed 
above is shown in Figure 1, and its various components are 
shown in Figures 2, +, and 6. The device was designed to 
position the target sanples and control the operation of the 
betatron an? counting equipment in order to irradiate the 
sample and then count the residual activity. 

The device can be separated into three basic components 
Which are mounted on the stand and chassis racks as appropriate. 

The first basie portion is the positioning mechanism. 

The problem here was one of holding the target in the x-ray 
beam, then moving it down into the scintillating material in 
order to count the activity, and then moving it biel into the 
bean, This hal to be accomplished rapidly with control of the 
downward movement and the operation had to be positive and 
reliable. This was atcomnlished by usins a double acting air 
evlinder mounted verticaliv with the target attached Girectly 
to the piston rod. The movement of the piston was adjusted to 
adjust the nosition of the sample, 

The eylirnder usel was a Modernaire, 1-1/5" diamoter double 
acting air cylinder, This size piston provided a force equal 
to tho air pressure applied when the exhaust for the opposite 
end of the cylinder is not restricted, Thus considering a tar- 


get and piston assemblage weighing approximately one pound and 
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Figure 1, Overall view of device and associated 


electronics. 





= 32. 


an applied air pressure of 50 pounds, A minima tine of travel 


can be found for a piston travel of 6", 
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This time was mere than sufficient considering the halfs 
lives involved, In fact, considerations such as delays required 
to cause proper operation of the counting equipment and the 
problem of splashing in the liquid scintillator used dictated 
a much slower rate of fall than that which was at first antiei- 
pated, The positive action of this mechanism also precluded 
any bounce or oscillation at the ond of the stroke, In order 
to control the downward rate of trrvel, a nesale valve, as shown 
in Pigure 2, was attached to the exhmst side of the valve at 


ap 


the bottom of The eylindor, It was thus possibile tc sontrol 
the rate of fall fron alzest tre o⏑o ہ‎ minimum of the 
order of seconds. This controlled tine of fall allowed the in- 
troduction of the required delays uentioned above. “he cylinder 
was opernted with solenoid controlled valves which provided fof 


the required rencte and antomatíc operation. The air supply 


PeSel, gauge ami the cylinder was exhausted to the atmospheres 
The vate of fall had to be set senually. The stroke of the 


piston was adjusted by serns of lucite sleéves slipped over the 
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needle valve assembly. 
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Piston rod, ‘The evlinier used had a strolre of eight inches. 
The bottom position was fixed, but the lowered position of the 
target could be adjusted by approximately ¢" with the connect- 


ing sleeve, which comected tre piston rod to the extension on 


which the target was mounted, This can readily be seen in 


Figure +, The lucite sleeves could then be used to adjust the 
top position through tre full eisht inches of travel by 
adjusting the stroke allowed. 
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Piguro 3. reamlifirr and voltage divider, 


The next component of the device is the counter, This was 


a scintillation counter using a 5" Dumont 636% photerultiplier 
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Figure 4. View of counter and air c 


assemblies showing control microswitches 
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tube and a liquid scintillator. The scintillator used was 
manufactured by the Isomet Corporation, It is a solution of 
p-triphenyl in toluene with a trace of diphenylhexatriene as 

a wave lonzth shifter. The PM tube was mounted on a chassis 
containing the preonplifier and voltage divider as shown in 
Figure 3. The electronics used were 4 Cosnic model 101 ampli- 
fier, Atomic model 510 single channel analyzer, Atomic series 
1010 sealer, and a Fluke model OOF high voltage power supply, 
The preamplifier used is shown in Figure 3, It is a lcw input 
impedance type which was used to reduce the effects of pickup, 
It was supplied with a negative high voltage and 300 volt pr 
supply. 

The outside cylinder of the PM assenbly was made of steel 
tubing. This was used in order to provide magnetic shielding 
for the PM tube, and because the extraneous activity induced in 
it by the neutron flux and stray xrays in the machine voor 
eould be expected to be lov enouvh in intensity and of such a 
half-life as not to interfere with the activity that was to be 
counted. The steel tube was divide? anrroxirmtoly 1/3 of its 
length from the top by a lucite plate to form a tank for the 
Liquid seintillater in the ton third. The face of the PM tube 
was optically joined to this plate with nich viscosity silicon 
Oil, The lucite plate was machined for a nross fit into the 
tube and was forced into place, then the tube and plate were 
drilled to accent small machine screws. This operation nade a 


liquid tight seal and no other serlant was required; but, for 
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safety, Duco Cement was tise? a6 an addítionai seal: Tho tank 
portion of the tube was then línea? with st*»inl^ss steel sheet 

in order to prevent rust mé orevide a reflecting surfaen, This 
sheet was cat and rolled for a press fit into the tube. This 
arrangenent was satisfactory and provided oienty of roem for the 
targets used, llowever, the spaee require’ fcr لمع ةا‎ insertion 
Was much less then the size of the tank, So & Dicite insert was 
put into the tank to reduce ite size, The Insert was also lined 
with stainless steel sheet to provide a reflecting surfaces 

This insert, as shown in Figure ei reduced the size of the tank 
to 2 x با‎ x hd", This was large enough for the targets used and 
reduced considerably the anount of scintillator required. 
Reducing the amount of scintillator also reduced Tie background 
without affecting the counting of short range charged particles. 
Figure 5 shows a background curve and an enerzy callbration 
eurve taren, usins p32 و وج‎ source, for the finni configuration 
of ihe tank, 

The top cf the tank was Left oven, The plate in whieh the 
target was mounted was used as the top of The tant, This did 
not completely cover tie tank bat did provide a satiesfactory 
cover, 

Next, a cover for the tank whlch would Allow room for the 
movement of the target and throvch which the target would be 
irradiated was prequireGd, This was made from lucite tubing as 


Shown in Figure G, This tubing was 5" o,d, and jvst slipped 
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into the steel tubing. A flange was ad’ed to hold it in position 
and a strip of Scotch brand electrical tapeo way used to seal 

this joint in the final assembly. This was surmounted by a 
smaller dimmeter tubo 8" long, with a guide for the piston rod 
extension at each end, This provided guldanec for the travel of 
the target and eliminated whi» in the lomp piston rođ. 

For light tightness, the whole cover was taned with Scotch 
brand electrical tape and a piece of heavy blae cloth was used 
around the hole throveh which the rod moved. The piston ro! was 
made of onaque plastic hecause it was found that lucite made a 


m 
1 


very effective light pipe ani it was impossible to make the whole 


peso 


assembly light tight using و‎ lucite rod. Windows were cut in 


the wrapping and covers of black paper were taped over ibo", 
The windows were necessary in order to observe the adjustment 
of the target position. They were alsu used To check for any 
Spleshing that night cecur, so that it conld he eliminated. 

Attached to the bottom of the plastic covor WAS a fitting 
to aliow the introduction of an inert stmosphere over the seine 
tillator, ‘This was done te reduce the orygen a>sersticn and to 
remove oxygen and nitrogen from within the counter, The gas 
used was argon, and it was fed into the fitting at the base of 
the cover from a cylinder and allowed to flow out through the 
elearance around tre piston rod extension. A rate of flow of 
about two eubie feet per minute was sufficient. 

The next portion of the device to be considered is the 


control mechanism. The primary control was an Industrial Timer 
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Corporation CMe2 cam timer, as shown in Figure 7. This is 
essentially a timed cycle of orening and closing na microswitch, 
This nicroswiteh controlled ‘he solenoid valves, Another 
mieroswitch, alsc shown in Figure 7, was added to onerate fror. 
the same cam and controlled the cutoff of the scaler, This will 
ba disevssel more fully under the operating cycle of t^e device. 
The rest of the controls consisted of two microswitches mounted 
on the stand, as shown in Figure +, and operated by an am 
attached to the vision rods Une switch was mounted at each end 
of the stroke, These controlled the betatron injection and the 
sealer starcings 

The targets used were made of aluminus, nagnesiu", and 
silicon, The aluminum and marnesiun samnies were spectroscope 
íeally pure amd the silicon used was cut from single crystals, 
Frome considerations previously mentioned in the first section 
of this paper, the targets were constructed of strins of 
material ي٣‎ x 1/8" x 34", fastened in a lucite plate to form 
@ geonetrical array, as shown in Migure 8, The lucite plato 
was nade li" x 32" xz 3/9", The strips vere attached to this 
plate by pressing the ends of the strin into slots machined to 
exactly flt the ends of the strinss This mevhod preciuded the 
necessity of using any type of glue or other fastening devices 
to hold the strins to the plate, The size of the targets was 
such that ther could be completely inmmorsed in the scintillator 


with the plate surface in contact with the surface of the 
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trolling air valves and scaler cutoff. 


Cam timer and microswitches for con- 


Figure 7. 
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co 
لہ‎ 





= Y - 


scintillatcr. 

"he data was taken from the scaler with a Brush 10۹ 
BLe201 single pen 26 673801, The cascade cutout from the sealer 
as fed into the amnlifier of the Brush recorder anā ‘he data 
recorded on the tape. The recorler wes connectel to the r note 
control of <he sealer so that it was started and stopped 
renotely with the stealer. Taking the data in this manner gave 
a permanent record of the variaticn of the activity with tine. 
Tho total activity and the half-life could both be cbtalned 
from these tares., A cersory visual check of the tapes also 
served as an apnroximate check on the threshol’ of the aetivity 


being recorded. 
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OPERATI Y 


The device was lerirned to perform a cyclo automatically 
so that a sample of short balf-life covld be aiternotely irras 
diated and have the activity induced covnted without less of 
tine, The cycle of operation, starting in the irradiation cone 
dition, was 2s follows: activate air valves to move sample 
down; movement breaks betatron injection circuits delay in falls 
end of travel; sealer startss activate air valves to lift 
sample; movement stos scaler; end of travel, close betatron 
injetor circuit, “hen this cycle was tried, it was found that 
pickup from the activation of tre air valves was a ۵ 
This was eliminsted by putting in a second microswitch, shown 
in Figure 7; operating on the cam timer, which would stop the 
scaler before the air valves were activated. 

The operation of tho betatron was controlled by a micrce 
switch, breaking the injector circuit in the a,c. side just 
before the variac for controlling the injection voltage, 

The shielding used was as follows: A 6" thick lea? wall 
with a 1" diameter coliinmator located just behind the betatrons 
& 2" lead wali just in front of the counter asseubly, on the 
steel piate on which the counter was mounted an? built wo to 
the steel plate just below the beams a 1" layer of lend on the 
steel plate just below the beams aná 2 2" lead wall on either 


side of the upper vortion of the counter. 
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RESULTS 


The date taken thug far ls actually of an exploratory 
nature, Due to limitations of time, it has not been 6 
to obtain the extensive data which world be requires for tilê 
maximum aecuraecy possible vith the equipment at hand, The 
same linitations of time have mide it impossible to give the 
existing data the extensive study it needs. Vownver, within 
those limitations, the data tren has produced satisfactory 
results. 

Runs were made at varicvs energies rob Slightly above 
threshold to well above threshold in order to (etermine the 
best conditions under which to run, The first nortion cf each 
tape was one cycle of background an? the courting after 
irradiation was carried cut until the appearance of the tape 


indicated that baie srovnd hid again been reaciod. This gave a 





counting time of at least five half-lives for the lommest lived 
activity expected. The raw data was in the fora of recorder 
tapes which had to be read, counting the activity anc to dulating 
the results. 

The data was reduced tc usable ferm in the follewing 


و 


inown nnd the tare was mare aff 


1 
^ 


manner. “he tape spoed vas 
in one socend intervnls as it was read. "he snoo? was cali- 

brated on each mn by a 60 cyclo sirnal reccriod on the tape, 
The activity count was tabulated for cacb one second interyel 


to the nearest 10 or 100 counts, since the tape only recorded 
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every 10th or 100th count, depending upon tHe iínmt selected. 
This raw lata was then plotted and he curvo gmoothed cn the 
second trial by averaging cver intervals of three seconds, as 
appropriate for Ihe particular curve. The cold hac-ground was 
then subtracted and tbe curve choc o? for any long lived 
activity. If sweh activity was found, it was identified an4 
subtracted out to leave the curve for the short hal?t-life 
activity which was of interest. The best visual Tit was tien 
made to the curve for a feternuination of the half-life, The 
maximum error was then obtained by fitting extreme curves to 
the data, 

(me tape for each of the elements vac analyzed and the 
results are as follows: 

Tape XXIX Energy 18,5 ev Teme speed 12.5 0 

Count by 10's 15 soc, irradiation 

Initial backgronnd 60.4 م40‎ 

Results plotted in Figures 9 and 10 


Half-1ifo: 4.47 2,32 sec, 


"TNUM 

Tape XXIII — Enorcy 17 "ev Tape speed 12,5 026 
Count by 10's 15 sec, irradiation 

Initial backerrovnd 116 = © 


Results nlotted in Figure 11 


Half-life: 7.12 ~.78 see 
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Tape XXXI7 Rnergy 19 "ov Tape specd 12,5 em/sec 

Count by 1900's changing to 10's after annrexinately 60 sec 

45 sec irradiation 

initial background 70 = 13/see 

Results plotted in Pigure 1° 

Half-life Mg?3 ~ 11.11 = .21 see 

۱۱۵2۶ - 56.5 21,7 sec 

The results obtained from the silicon give a half-life of 
4,47 sec for 5327 with good accuracy anc in good agreenent with 
the quoted values in the literatrra, The long lived activity 
was unexpected, There aro two possible sources, First, it 
eovld be A17? resulting fron tho ( Fp) reaction with 9130, 
The quoted half-life is 6,56 - 6,7 ninutes,. The value of 6,h7 
minutes obtained is within agroonont with this, but 12 1t is 
from Al“9, one would thin’ that the activity Crom the (% gp) 
seaetion with Si?9 to produce A199 weuld appear also ginee tte 
abundance of tho two isoteones is nearly equal and tre energy 
used in irradiation was well above both thresholds. Since both 


of these activities are not nresert, i 
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is the Sources The other possibility is ne^", This Is possible 
pecause there is a small ameunt of bromine in the siliccn used 
but the quoted inmurities of several pacts ner million would 
have to be in error to give the activity obtained, However, 


this possibility is believed te be the most lirely one. 
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The results obtained from t5» alucsimus givo a half-life 
of 7.12 sec for A195 with gool aceuracys No other apnreciahlo 
activity was found. There was an Inflication of a small amount 
of a mech longer lived activity which wae assumed to be due to 


"ro 


neutron absorption and to have a half-life of the order of 10 
minutes. An activity of about five percent of 5»ckground was 
subtracted for this and resulted in smoothing the 808 of the 
primary activity. 

The results obtained for the 45 give n half-life 
of 11,11 sec for 23ج‎ with very good necurney ami a half-life 
of 56.5 soc for wae? with good accuracy. It was not expected 

that the activity from Hraði would show uo because the half-life 
is nearly three orders of magnitude longer Shan Na, 

The results as a whole are very good, The results from 
the magnesium are the best obtained. ‘This is ‘he resmit of 
applying the experience gained fron the runs made on silicon and 
aluminum. It should not be difficult to obtain the desired half- 
lives to an accuracy of about ono half of ono percent i naking 
at least five runs on each element, countin: tho lonsar half- 
lives by units instead of tens, usin- higher energies, and 


keeninr a better anê continuous check on the baci ground iniepnen- 


Gently of the tapes. 
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